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Title: /Decoration of Substrates 

I-"' | : DESCRIPTION .Y.'-.V ; 

' This invention concerns the decoration of 
substrates particularly but not exclusively fibres and 

5 ";■ fabrics. 5 . •' - 

It ns of course, well known to decorate fibres or 
fabrics by applying colours randomly or in a pattern 
thereto, .such as by screen printing. The colours are, 
therefore, fixed. 

10 Attempts have been made to. decorate fabrics with 

thermochromic substances, i.e. substances which change 
colour with changes in temperature. Such substances 
have been incorporated in resins and applied to a 
variety of substrates but so far attempts to apply such 

15 to fabrics have been unsatisfactory largely due to* the 
poor handle or feel of the resultant fabric, poor wash 
resistance and poor visibility of the resultant colour 
change effect. . . 

An object of this invention is to provide a 

20 composition for decorating a. substrate whereby the 
decorated.: substrate exhibits a thermochromic effect. 

Another object of this invention is to provide a 
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substrate j. such as a fibre or fabric , having a 
thermochromic effect . N ... 

' A further object of this invention is to provide 
a method of producing a substrate, such as a fibre or 
. 5 fabric , having a thermochromic effect.. 

According to a first , aspect of this invention 
there is provided a substrate, such as a fibre or 
fabric, having a coating thereon of a composition 
comprising one or more thermochromic substances and a 
10 binder- J . 

. According to a second aspect of the invention 
there is provided a composition for decorating a 
substrate, the composition comprising one or more 
■thermochromic substances and a binder. 
15 According to a third aspect of the invention 

•/ there is provided a method of producing a. substrate, 
such as. a fibre or fabric, having a thermochromic 
.effect comprising the step of applying to the substrate 
a composition comprising one or more thermochromic 
20 substances in a binder. 

' The thermochromic ,■■ substance and binder /may be 
mixed in any suitable ratio but preferably in the range 
of 3:2 to 2:3 by volume especially about 1:1. 

The invention, may be used or a variety of 
25 •'. substrates including fibres or yarns, fabrics, 
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preferably woven fabrics, paper, plastics and any other 
suitable ^material • - r 

... Th£ choice of binder is believed to be fairly 
important and preferred binders have one or. more of the 
5 following properties; - 

1 . I . Substantial optical clarity when dried 

■x: V or cured; • * " . \ ' . 

2.i ., Wash resistance when dried or cured for 

r ■'::"'-;/., - laundering ; • . • r - 

10 ; v ' 3 ; . Flexibility; ' . ^ 

4. }; Colourlessness; 

5 . '., Aqueous based or at least having no low 

molecular weight organic solvents or 
. chemicals which might damage the 

15 thermochroraic substance or substances; 

6 . Sufficient strength to remain adhered to 
the fibre or fabric • during use and 

- washing; arid 

7. Capable of allowing a fabric to breathe. 
20 Various binders may fulfill most if not all of 

the above desired properties. Suitable binders include 
aqueous, : preferably cross-linkable, polymer emulsions. 
The polymer could be polyurethane , acrylic, polyvinyl 
acetate [or polyvinyl chloride "but it will be 
25 appreciated that 1 other polymers may prove to be 
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satisfactory for use in the invention. 

Preferred binder systems sire based on acrylic and 
methacryiic polymers and copolymers produced, by the 
emulsion- or dispersion method in water. Suitable 

5 acrylic-: and methacryiic monomers for such binders 

include ' ethyl aery late , butyl aery late, methyl 
methacrylate and acrylonitrite as main ingredients and 
aery 1 amide , methylol acrylamide , acrylic acid and 
methacryiic acid as minor ingredients. 

10 A particularly useful group of binders for 

compositions of the invention comprise in percent by 
weight of copolymer • 



Butyl acrylate 


80. - 


100 


Acrylonitrite 


2.5 - 


20 


Methylol acrylamide 


1 - 


3 


Methacryiic acid 


* ' 1 


3 


The preferred thermochromic 


substances 


to ' 



in the present invention include nematic liquid 

crystals, cholesteric liquid crystals and smectic 
20 liquid crystals. Preferably microencapsulated chiral 

nematic liquid crystals suspended in aqueous medium 
-will be used in the invention* Various types of 

suitable thermochromic substances are disclosed in U.K. 

Patent Specifications Nos, 1556994, 1592161, 15.96012, 
25 1596013,^ 1596014 and 1603076. / : . 
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The thermochromic substances used in the present 
invention will preferably exhibit several colour 
changes over a range of temperatures, typically -30 to 
... 150 degrees Celsius and preferably such as produced by 
5 contact with the body. The thermochromic substances 

may be colourless or black and typical colour changes 
; may be from colourless or black to tan to red to green 
to blue. Two or more thermochromic substances may be 
used which change colour at different temperatures so 
10 that a mixture of colour changes may be produced v . 

The method of the invention may be used on 
individual fibres, fabrics prior to making up into a 
garment or other article and. the finished article 
itself, .; Preferred fibres and fabrics will be black, 
15 although darker coloured substrates have also been 
. . found to be suitable. Paler coloured substrates may 
. also be used by first overprinting with a darker, 
preferably black layer. They may also advantageously 
be fine, thin or supple. Suitable fabrics include 
20 polyesters, silks and chiffons. 

The compositions used in the . invention may be 
applied to fibres and fabrics in any suitable way, such 
a? by printing, including screen- .printing , spraying, 
dipping;, . brushing and laminating. The compositions 
25. used in? the invention may be applied all over a fabric 
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or to discrete areas thereof. 

•The compositions used in the invention may 
include further substances such as processing aids for 
the method of application, to be used. Other 
5 additives may include U.V. stabilisers, anti foaming 

agents, "' surfactant stabilisers, * antioxidants, 
thickeners and fire retardant substances. 

The invention may provide a means of producing a 
■clearly defined, clearly visible thermochromic effect 
10 on a variety of substrates. 

• The invention will now ' be further described . by 
• means of "the following Example. 

EXAMPLE ; 

■■[ • A composition for coating a fabric was produced 
15 by mixing 50 parts by volume of Licritherm suspension 
TCC . 216 (Microencapsulated chiral nematic liquid 
crystal supplied by BDH Limited) with 50 parts by 
volume of an aqueous acrylic emulsion. 

The composition was used to coat a black fabric 
20 and the resultant coated fabric exhibited colour 
changes with the changes in temperature from . skin 
contact with the fabric and from breathing on the 
fabric. , • . 
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. CLAIMS . ' 

1 . A- composition for decorating a . substrate 
comprising one or more thermochromic substances and a 
binder. / . v - \ ' - •'■-■■[ 

5 2. Ai; composition as claimed in claim 1, wherein the, 

thermochromic substance and binder are present in a 
. ratio by volume of from 3:2 to 2:3. 
3. A. composition as claimed in claim 1, wherein the 
volume ratio of . thermochromic substance to binder is 
10. about 1:1 . 

\ 4. A; composition as claimed in claim 1, 2 or 3 , 

wherein-; the binder is an aqueous polymer or copolymer. 

5 . A composition as claimed in claim 4, wherein the 
binder is , an aqueous acrylic or methacrylic polymer or 

15 copolymer. 

6. A composition as claimed in claim 5, wherein the 
binder comprises one or more of ethyl acrylate, butyl 
aery late, methyl methacrylate and acrylonitr ite . 

7> A' composition as claimed in claim 6, wherein the 
20 binder further comprises one or more of acrylamide, 
methylol acrylamide , acylic acid and methacrylic acid 
as minor ingredients. 

8. A; composition as claimed in claim 5, 6 or 7 
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wherein the polymer content of the binder comprises is 
percent by weight: r , 

• Butyl aery late . 80 - 100 

Acirylonitrite 2.5 20 

5 ; Methylol aery 1 amide « 1 - 3 

; Methacrylic acid 1 - 3 

9. . A ; composition as claimed in any one of claims 1 
to 8, wherein the thermochromic su'sbstance comprises 
nematic liquid' crystals.. 
10 10. A "composition as claimed in claim 9, wherein the 
thermochromic substance comprises an aqueous suspension 
of microencapsulated nematic liquid crystals. 

11. A composition as claimed in any one of claims 1 
to :\ 10 , ^wherein the thermochromic substance or 

15 substances exhibit two or more, colour changes over 
temperatures in the range -30 to 150 degrees C. 

12 . A composition as claimed in any one of claims 1 
; to 11, further comprising one or more • of U.V. 

stabilisers, anti foaming agents, = surfactant 
20 stabilisers, antioxidants, thickeners and fire 
retardants ■ • ■ 

13. A Composition as claimed in any one of claims 1 
to 12, in the form of a printing ink. 

14. A J method of producing a. substrate having a 
25 thermochromic effect comprising the step of applying to 
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the substrate a composition as claimed in any one of 
claims ; 1 to 13. r[ 

15. A substrate having a coating thereon of a 
composition as claimed in any one of claims 1 to 13. 
5. 16, A substrate as claimed in claim 15, wherein the 
substrate is. a fibre or fabric, 

17. A substrate as claimed in claim 15, comprising 
woven fabric. 

18. A , substrate as claimed in claim 15, comprising 
10 paper. 

19. A composition as claimed in claim 1 and 
substantially as hereinbefore 1 described with reference 
to the foregoing Example. 

; 20. A method as claimed in claim 14 and substantially 
15 as hereinbefore described with reference to the 
foregoing Example. 

21. A substrate! as claimed in claim 15 and 
substantially as ' hereinbefore described with reference 
to the foregoing Example. 
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